[l-1,6-Bis(diphenyphosphanyl)hexane-1:2j 2 P:P 0 0 0 ]decacarbonyl-1j 3 C,2j 3 C,-3j 4 C-triangulo-triruthenium(0) Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.019; wR factor = 0.046; data-to-parameter ratio = 28.5.
Related literature
For general background to triangulo-triruthenium clusters with structures of the general type Ru 3 (CO) 10 L (where L is a group 15 bidentate ligand), see: Bruce et al. (1982) ; Coleman et al. (1984) ; Teoh et al. (1990) ; Diz et al. (2001) ; Shawkataly et al. (2006 Shawkataly et al. ( , 2011 Churchill et al. (1977) . For the preparation of the title compound, see: Bruce et al. (1983) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For the stability of the temperature controller used in the data collection, see : Cosier & Glazer (1986) .
Experimental
Crystal data [Ru 3 (C 30 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009). because of the observed structural variations and their potential catalytic activity. There are several reports of substituted derivatives, of the type Ru 3 (CO) 10 (L)[where L= bidentate phosphine ligand] (Coleman et al., 1984; Bruce et al., 1982; Teoh et al., 1990; Diz et al., 2001; Shawkataly et al., 2006 Shawkataly et al., , 2011 .
D-HÁ
The title triangulo-triruthenium(0) compound, [Ru 3 (CO) 10 (Ph 2 P(CH 2 ) 6 PPh 2 )], contains triangle of singly bonded Ru atoms. These type of structures are derived from that of [Ru 3 (CO) 12 ] (Churchill et al., 1977) by replacement of an equatorial carbonyl group on each of two Ru atoms by the Ph 2 P groups of the diphosphane ligands. The phosphane bridged Ru-Ru distance [Ru2-Ru3 = 2.9531 (2) Å ] is significantly longer than the non-bridged Ru-Ru distances [Ru1 -Ru2 = 2.8842 (2) Å and Ru1 -Ru3 = 2.8876 (2) Å]. The bis(diphenylphosphanyl) hexane ligand bridges the Ru2-Ru3 bond. These Ru-Ru distances 2.8842 (2), 2.8876 (2) and 2.9531 (2) Å agree well with those observed in Ru 3 (CO) 10 Ph 2 P(CH 2 ) 2 PPh 2 (2.847 (1), 2.855 (1) and 2.856 (1) Å) (Bruce et al., 1982) andRu 3 (CO) 10 (F-dppe) [where Fdppe = bis(perfluoro-diphenylphosphanyl)ethane] (2.842 (4), 2.849 (4) and 2.868 (4) Å) (Diz et al., 2001 ) whereby the longest Ru-Ru bond is bridged by the bidentate phosphane ligand. The Ru1 atom carries two equatorial and two axial terminal carbonyl ligands whereas the Ru2 and Ru3 atoms each carries one equatorial and two axial terminal carbonyl ligands. The dihedral angles between the two benzene rings (C1-C6/C7-C12 and C19-C24/C25-C30) are 72.75 (7) and 82.02 (7)°, respectively. The molecular structure is stabilized by an intramolecular C14-H14A···O6 (Table 1) hydrogen bond, which generates an S(6) ring motif (Fig. 1 , Bernstein et al., 1995) .
In the crystal structure, Fig. 2 , molecules are linked via intermolecular C9-H9A···O3, C20-H20A···O6 and C21-H21A···O9 hydrogen bonds (Table 1) into two-dimensional planes parallel to (100).
Experimental
All manipulations were performed under a dry, oxygen-free nitrogen atmosphere using standard Schlenk techniques.
Tetrahydrofuran was dried over sodium and distilled from sodium benzophenone ketyl under nitrogen. The Ru 3 (CO) 12 (Aldrich) and Ph 2 P(CH 2 ) 6 PPh 2 (Strem Chemicals) were used as received. Ru 3 (CO) 10 (Ph 2 P(CH 2 ) 6 PPh 2 ) was prepared by a reported procedure (Bruce et al., 1983) . The title compound was obtained by reacting equimolar quantities of Ru 3 (CO) 12 with Ph 2 P(CH 2 ) 6 PPh 2 in 25 ml THF. Crystals suitable for X-ray diffraction were grown by slow solvent/solvent diffusion of CH 3 OH into CH 2 Cl 2 .
Refinement
All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 or 0.97 Å and U iso (H) = 1.2 U eq (C). 
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009);  program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound showing 40% probability displacement ellipsoids for non-H atoms.
Intramolecular hydrogen bond is shown as dash line.
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Figure 2
The crystal structure of the title compound, viewed along the c axis. H atoms not involved in hydrogen bonds (dashed lines) have been omitted for clarity. Special details Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
